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...t1.n examination of the lit erature shows that
extensive studies have been made of the :tolubilities
of inorganic sal ts in aqueous.,,· normal alcohols~1 but
that little has been done2 in determining thasolu-
bilities in anhydrous alcohols. Nothing was found
of a systematic study of the solubilities of NaCl,
EOl, 1\faN03 and :Kt:r03 in the lower alcohols over a
:fairly wide range of t emp:erature.
The author has made a study of the solu-
bilities of the above mentioned salts in lower an-
hydrous normal alcohols at the temperatures 20°0,
2500, 30°0, 35°0 and 40°0.
1
PURIFICATION OF S.~TS l~~D ALCOHOLS
The salts used ware Bakers' and Merks'
standard, C.P. sa1ts. There were further purified
by double recrystallization. After being recrystal-
lized, the salts were heated and dried for six hours
o
at 160 C, placed in clean, thoroughly dried glass
bottles, having ground glass stoppers, and were used
for the solubility determinations within forty-eight
The alcohols were of the highest puxityob-
tai.:nable on the market t and were further purified by
distillation. The only fraction used was the one
whose boiling point (corrected for pressure) was
wit hin 0.10 0 of the ace ept ed value for the bo iling
POint,S of the respective. alcohol, under standard
conditions.
The accepted, redistilled fraction was allowed
to stand for 24 - 48 hours over freshly ca1cined CaD
with a little Na.OR. The propyl and butyl alcohols
stood for the shorter period, the methyl and ethyl for
the longer. The quantity of CaD used was such that
the alcohol barely covered the lime.
2
The alcohol was then decanted on to fresh t
calcined CaG snet was refluxed for eight hours. It
was then distilled dir ectly on to fr.eshly pr epared
aluminium amalgam in ground glass stoppered bottles
where it was allowed to stand for 48 hours with fre-
quent shaking.
The author had difficulty in preparing a
s1.lf:ficient quantity of aluminium-amalgam until he
hit upon th e plan of refluxing for 6 - 8 hours with
mercury, large pieces of aluminium whose su.rfaces had
been freshly scored or filed. By this method, copious
quantities of the amalgam was secured, of sufficient
potency to char pap er or wood. if left stand ing upon
them for a few minut es.
At the end. of 48 hours, the alcohols were dis-
tilled :from the amalgam on to the dried salts in test
tubes and the tubes immediately sealed off to 1'1" event
absorption of H20 from the air. During this distilla-
tion, moisture from the air was excluded from the dis-
tilling apparatus by CaC12 vents.
3
AJ?}?1illATUS
The apparatus used consisted of a thermostat
with Which the temperature could be controlled within
.010 C; a Bpoerhase balance having an accuracy of .01
milligram; a sand bath for evaporating the saturated
alcoholic solutions of the salts; a heating oven for
drying and heating glassware, salts, etc.; and various
types of glassware.
The thermostat was equipped with three wooden
wheels revolving on an axle, and screwed into each
wheel were four test tube clamps. \Vhen the tubes and
their contents were placed in the clamps and. the wheels
revolved, the contents were stirred by an end-over-end
churning, the most effective of all methods.
The final distillation apparatus consisted of
a glass Liebig oond.enser with a glass adapt er fitted
to the reoeiving end by a oork and the ,joint covered
with paraffin,making the joint air-tight. A glass
tube passed through the cork and a CaC12 tube was
fixed to the outside end providing an air vent but ex-
cluding moisture. The and of the adapter was fitted
into the neck of a separatory funnel by means of a
rubber gasket, making an air-tight joint. The stem
4
~ of the funnel was :fitted with a oork tha.t would just
:pass into the end. of the test tubes. By this appara-
tus the alcohol could be distilled over into the
separatory funnel and d.rawn off into the test tubes
without ever coming in oontact with the mo is tux e
from the air.
5
ItT :x en Test tubes were drawn out 1Ultil the
necks were about 4 millimeters in diameter. The tubes
were washed. with cleaning solution and rinsed five
times with distilled water.
The tubes were then dried, the dried salt
introduced. and both heated at 1600 C. for two hours.
The tubes were than taken directly from the oven,
the alcohol run into them from the separatory fUnnel
of the distillation apparatus, and were ~ediately
sealed off. ~~he tubes were then allowed to stand for
several month~, with occasional shaking.
~he tube was then placed in the thermostat t
clamped to the 'wheels, the thermostat set at the re-
quired temperature and. the contents of th'e tube stirred
for an hoUr and a half. The contents were then allowed
to settle for the space of two hours.
About 25 c.c. of the solution were filtered
into crucibles, th,e temperature of the room being main-
tained several degrees higher than the temperature of
the solution. The crucibles had preViously been washed
and heated at 160°0. for an hour, cooled and weighed.
The crucible and its contents ware weighed
and transferred to the sand ba.th where the alcohol was
6
evaporated oIf. The crucible and salt were then
heated at 1600 c. in a drying oven for 3 hours, cooled,
in a desiccator over CaC12 , and weighed.
G~uite a bit of difficulty was encountered
in working with propyl and butyl ale ohols due to the
Iormation of aldehydes and their condensation products
during evaporation. There was always a residue of"
these condensation products left after heating. This
WdS overcome by evaporating 25 c.o. of pure alcohol
and weighing the residue left and subtracting the
average weight of these condensation products from
the weight of the salt after evaporating off these
alcohols.
C01IPUT:\.TIons
~he solubility of the salt in each
ale ohol at the di:fferent tempera.tures was computed
on the basis of grams of salt per 100 grams of- al-
cohol.
B.esnlts that a_icl not check within .3%
were discarded.ii-lhis necessitated,in some cases, as
many as five repetitions of the deterfllinations.
8
9DATA. GR_:UIS OF SAIR PBlt 100 GRfJTS OF .:"i.LCOHOIJ
In Methanol
TEMP. NaCl NaN03 ICC1 D03
20° 1.413 2.1j199 .5180 .3550
250 1.400 2.912 .530"7 .3720
30° 1.589 3.050 .5473 .4110
35° 1.576 3.198 .5695 .4525
40° 1.360 3.339 .5951 .5030
In Ethanol
20° .0662 .2050 .0287 .0359
25° .061j10 .2123 .0302 .038"7
30° .0685 .2182 .0317 .0418
35° .01j106 .2396 .0332 .0448
45° .0730 .2557 .0345 .0468
In Propanol
20° .0164 .0501 .0051 .0062
25° .01'78 .0514 .0071 .0094
30° .0190 .0540 .0087 .0123
35° .01.97 .0565 .0105 .0143
40° .0202 .0590 .0115 .0166
In Butanol
20° .0043 .0175 .0091 .0059
25° .0061 ·.0205 .0072 .0070
30° .0077 .0228 .0052 .00'77
35° .0088 .0263 .0041 .0082
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(1) That the solubilities of inorganic
salts in anhydrous alcohols increase with an in-
crea.se of temperature with the exception of l\faCl
in methyl and KCl in butyl.
(2) That there is a definit e rate of in-
crease in solubility with respect to increases in
temperature.
(3) That nitrates are more solubl.e in an-
hydrous ale ohols than the chlorides, the same as :in
water.
(4) rrha t NaCl is more solubl.e in alcohols
than Kel, just the reverse as in water.
(5) That the solvent action of the alcohols
decreases with an incr ease in the carbon C ont ent,
probably approaching a constant value for the higher
ones.
(6) That the position of the liydroxyl group
effects the solvent action of an alcohol, as shown by
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